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(57) Abstract: A ceramic material capable of 
conducting an oxygen ion which has a perovskite 
structure and a composition represented by a general 
formula: (Ln 1 . x M x XTii^Fe y )03 wherein Ln represents 
at least one selected from the lanthanoid elements, 
M represents at least one selected from the group 
consisting of Sr, Ca and Ba, 0 < x < 1, 0.4 ^ y < 
1, and x + y ^ 1; an oxygen ion permeable module 
using the ceramic material; and a chemical reaction 
apparatus such as an oxygen separation unit using 
the module. The ceramic material is excellent in the 
balance of oxygen ion conductivity and durability 
(such as less susceptibility to crackingX and an 
oxygen ion permeable module using the ceramic 
material can be utilized as a component of an oxygen 
separation unit, an oxidation apparatus (such as 
a reaction apparatus for the partial oxidation of a 
hydrocarbon) and the like. 
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Bis, sftfc*?* ^#£^fc&m-'f ^@ii^^~^ 

:0)t7 5 5/^$tl 0*«t#i"S^ ta -'>^4 0 i^rii^So Of* 
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. k.Z>o 8*SMIl^^>y^2 2H:, ^ l o o-^omm 

5 1 0 Bi\Z.%.&\Z.&&£tlttmffiVt<Oft i g2 4ir. -Wf 2 4©JiEI^II 
LT^W2 4©rtgPM^^#A$nfc1§i^©rtW2 6 k*mx.Z> 0 ^|24© 

-WiT7 V^^Wl 0©fi!l^<D*ffil 0 bfc^fc&^ftfc^JM^^Mf 

io 3 6<b^^s 0 ^1=3 4(DmmKttnmn3 smmztix^Zo 

gg£;ft/TV^ 0 i©iiIM^5 2tt > @l»J:5^ Wtmtttfx ( 
20 W 2 6 ©M 2 6 b 2 0 U 2 

4©Mii?L2 5^b#ffii"5 J:5^^:*lg^tlTV^5 0 0 2 5 

#*Mii£-frT-fe75 0©«©tSl 0 bt^fl*$-£<5;fci?>tf>gHb 

25 % @lil*fJ;M^ Wtik&fomtfX (Z^X'temm) fcfl-t 3 4 ©JliiTL 3 5 
a>«<b£^3 (Mct^U rtW3 6©«3 6 b^fe#tHi"§J;5^^$ 
tlTVN^o tfc, 0 2 K^-t$lf#$£^g 5 0 te, ±7 5 y^tfl 0£FfM©M 

5 6K:«fc -fey ^ ytttl 0 £j^tf>&/B}&& (#l£tf5 0 Ot 
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25 

-fe? ^ s^tfl OSr^TV^;^ @3^f<);M^ HftW&tfc-fe: 7 5 y ^ 
rfct>«fcv\, 

20 

r<Z)-fe7^ 2. $^^4 2 t$rM^S 0 >7--iX^^4 2ft 

A7^f higoWl&te-ty S y?K£ 9J&*S*t-CV»«. motr—wyi 2«^ 
25 3g*nft^"CfcoT. ^©ffiiSSffiSrWfc (lllftt) ©t7?^»l2»|pi 
}c;P;iiLTV>5 0 V^^4 2©fi0®^f4-OO|rS7L4 3, 4 4»$£*L 
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io mikRfc^s o £ ttffiv^Wo 

g!5*5«ttJ ? El6^^-t-^^^->'^i§^v ? ^-^2-C-f±, WIPL 
2 (5fe«8) ^MCTV^iry:- s/^W (EB^*** 7 5 

20 fc*S"C#«. if^t7 5 77*t l 2<z>fW^ 0 7l'*tJ:?i^ WiBasUn 

3 0 IC*5V^T»^ t ftot^M 5 m 
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5 5 a £ 1 5 b fcfi£Sfc:Efi£*b-CV>$. £ ©± 5 ft-fe 7 % y * # 1 4 £ 

«£5»*Sii*S ? =.->W±, 5 a, 1 5 bt»*tt^*J: 

^-^Sii ; ev ? ^-^2(cfev^T, ir^s^^U 2©«iftSM3 0i:l 

20 m^tf*^^^^^* 1 ^ ^ftk©£jB&gHbffiR}£gB (0>Jx.tf^ 

<H»«l :&*£#©ft^ (1) > 
25 SM*i:lt©LaA, SrC0 3 , T i 0 2 *5«t XI F e 2 0 3 &. ttlfc&fcfc 
b*LStt*#©3lWfc«r*-t-* (La,,S r,) (Ti,,Fe,) O,fc*3WCx#0 

1^5, y^O. 9 t*5^S»JtTf«^Lfc„ £©«&£»«::*:«* 
KlOOOtfiHU #bnfc&»»#Lfc&, E@2 2mm, ff $ 1 
. 5mm©R«t-J»Lfc 0 £ KfcV^T 1 6 0 0 'CTfifcjfc U 
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xmmm 1 ©«&#£#» ufc. 

<HWJ2~4 :ffl&ft<Oft9& (2) ~ (4) > 
±fBm^t-*5^5x*5«t0y^tL^nO. 6*3*^0. 9 (HH0iJ 2 ) , 
5 0. 9*5*1*0. 9 (£ttft|3) , 0. 6*5*0*0. 5 (£ftft|4) tft5*5 
frfc«*JtTN »*iLT©La 2 0 3 . SrC0 3 , T iO.JsWFe.O, 

10 <H*«5 :«HSfr©f^« (5) > 

HW*tLt©LaA. CaCOj, T i 0 2 *5<tt*F e 2 0 3 &\ jttlftft^# 
bftaa^ftWfcJ***"*-*; (La^Ca,) (Ti H Fe,) CH^Xx^O 

MJ 1 LT. $M 5 ©«S*g#fcfe»Lfco 

15 

<!HifcM6 :ttjfcft©fE« (6) > 
^ LTH^i 6 ©ttJteflcfcfER bfco 
20 < 2**011 7 : *«ttWllli> 

tlit^Sfi^^ b&MLfciL 6M^il"C8 5 0~i loot 

25 Jg^SraiJ^-t-S r fctitlil^a (S/cm 2 ) £*&fc 0 

^Ht#J£Po 2 &-£ (*J0. lPa (^llO- 6 atm) ) {C Lfct t ©MS <b #S 

*afc©H«**l^ (8 0 0'C) tLfctt©^m^JEPo 2 i:^ 

ft¥ a £ © M# Sr* 2 fc*H\ 
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x(o (La 0 ,sr,,) coo 3 ^mlt, wtm^mm<o±7 s: v tttzftm b 

f^^LTO^ (&gf£|B£)2 0 OhPa (ft 0 . 2atm) ) £l0 0ml/min© 

^#JE$0. lPa (&UCT 5 atm) ) & 2 0 nl/«iii©aE*T?{K|& Lfc a 
T?»*>f^-^Sia*^a-/n (iry^s/^ttlO) (DM.£$: 8 0 Ot^c LT 3 

Sfft£r#>^a^ vyyyfckvmfel^ 8 0 oTCicjsrtS-fe^? 0© 
10 mmmm& ; ^mol/min • cm 2 ) £fNHiLfc D ^HtL-C, 8 5 

o 



£ 3 
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MMMMMit* mol/cm 2 - min) 
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Sr 
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Sr 
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31 


33 
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22 


24 
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Ca 


0.5 
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25 


27 


26 


SI»CT6 


Ba 


0.5 


0.9 


20 


20 


19 



15 

»fcs**38iitt3:*rL--cv^ 0 rttb^-fey^ y*ttnm*&m 

20 <iwj9 : $nk*m&#mik&mwm en > 

iSJi»jKfcLT© (La, Sr) Co0 3 £^fcU »<bRJfc&flO£ffifctt:iMb 
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10iijS«l2 0H, »m^iLt©$ft (»*#ff*J2 0 0hPa ( 
JfcO. 2atm) ) *1 0 Oml/min©M;T?{ft*&Lfc„ HMi3 0l:« 

: 1) £5-2 Oml/min©ifcS-Ctfc*&Lfc„ £ ©««t?«*>f Xlsfflk^V*- 

-iv\ (t?.5^tio) <d^£9 o otiax3 o^-^m^bfcm, SHfc; 

**n^f^?:7fc:«fc$ai;£U b 9 0 0 'etas I* 5* 7 5 ^^*t 1 0 

10 (OmmM^A (Bl*^** ; /xmol/min • cm 2 ) 3rfNffiLfc„ ft&s ^.©fifeftl 



^ 4 







^^MiiS(/inml/cm 2 - mln) 


M 


X 
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900*0 


1000°C 




Sr 


0.1 
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24 


25 




Sr 
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52 
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Sr 
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55 


53 


mam* 


Sr 
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0.5 


45 


52 




Ca 


0.5 


0.9 


54 


55 




Ba 


0.5 


0.9 


43 


45 



t5co 1 ©*^btfc*t^ifc*aattasv^ih,t>ft*'Tf*)o/t. 

<3»ftm 0 : $5*£fttf>f£M (7) > 
JDMStfj&*£ tt©L a 2 0 3 , SrCO,, T i O z $o£X$F e 2 0 3 £\ jfcfifcfcfcW 
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btl5mi&ft<Dm&&7fi-f : & (La^SrJ (Ti H Fe,) O,fc*3^Tx#0 

v^ioo otxumu #btbfc{s«m»sr»#ufc«, 2 mm, 1 
5 xmmm 1 o offi&fc (t7v^) ufc D 
<mmmii -.m&tiwftu (8) > 

M*tttOLa 2 0 3 . BaCO s , T i O^iOT e 2 0 3 ^ 
btt5«Sl^©m^^-r^ (La h BaJ (Ti w Fe,) O 3 I^Wx^0 
10 . 5i49, y#tO. 9fc fc SflS^JHfclt (Hlfc^J 6 Lfc 

„ %(DtiL<DM.\zo^xttmitwi otmmKLx, mwmi i u 

<Hlife0iJl 2 :fttg(t:«>fm (9) > 
15 g^*at©La 2 0, CaCO, T i 0 2 *3<ttJ«F e 2 0 3 £s JSfttf&fcfll 
6>ixS«l*&ft©a*S:*i-S; (La^CaJ (T i H Fe,) 0 3 KL*5V^ x # 0 

m&m lot mmiz ur, %mm 1 2 <om%ift&ftM L.fc„ 

• 20 <H»^l 3 : Jt«JS«H*S# : «)^»> 

I^tltCLa.Oj. SrCOj, G a 2 0 3 *5 J; tfF e 2 0 3 £, $5$3H- 
#&*l5«aS#©a*Sr*ta; (L Bl ,S t.) (Ga w Fe,) 0,fc*5VvCx# 

25 

<H»#yi 4 : ^4k*3K«^K{btt«VNii (2) > 

gftftll 0-1 3^J;i9#btbfc^^#:^»2IW^ffl!l^ffi(C^^^-^ 
giiffiitMEi: IT© (La, Sr) CoOj^U »ft;KJ&£«^B5fctt 
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<D£% (K*^JEW2 0 OhPa 06 0. 2 atm) ) & 5 0 0 ml/minW^iT*^ 

* (^^yiS*iO#HJt= 5 5 : 4 5) & 1 5 ml/min©^*-^^ Lfc„ 
JfcflS** (rrT'fi^^^) ©**|C#bTs «*ft|&«*ti»l 2ffiFTf*>*- 

(Om&Wk* mmft*&n ; /imol/min • cm 2 ) SrfMULfc. 5 



g 5 









iii«^a)SflSt(vol%) 


(/z mo l/cm 2 - min) 


H 2 
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CH 4 
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o 2 




LaaeSra^iaiFetxsOs | 
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125 




LEtosBaasTiai Feas0 3 


29 
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0.3 


98 


m*wi 2 


LaaesCaassTiat FQ019O3 


38 
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0.2 


73 




Laa?Sra3 Gao6Fea403 


37 


16 


13 


0.8 


0.25 


100 



15 

^5KtjH-J:5^ mW\l 0~1 2^)^#:?rfflVNfc-fe:7 5 vttfft. CO 
20 16) K:«HTV^«ri:^2N5. -?rO»*aifii4»±> (La 0 . 7 Sr 0 . 3 ) (Ga 0 . 6 F 
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<^WJ 1 5 : j&*gfr©fm (10) > 

i^itT©La 2 0 3 . SrC0 3 , T i 0 2 *3<fcOT e 2 O s £, jMl^lft^# 
P>Jl5iM©E^^*tS (La^Sr,) (Ti 1 .,Fe,) O 3 |C^Tx^0 

10 . SkkVs y#0. 9 Lfc. i©*^*:*:**^ 

V^1 0 0 0tt«U *&2 0mnu 1 

5 Omm©f*§it1f (AJl^tt5SW) fc&JgUfc. 

isv^i 6 o otxm&vxmwimi 5<omi&# srfEKLfc. # 

<H&0U 6 : ttH^Of^K (1 1) > 

J:K*&J*5ttJ::j8tt3 x&itf ytf^tL-^ttO. 3*5j;tfO. 7 £ ft 6 «fc 9 
^fiS&Jfc-?s JfigfMfcfcfc UCLaA- SrC0 3 , T i 0 2 *5 cfctf F e 2 0 3 £*S 
^Lfc *©te©£fc:o^Tr±ISR0!l 5 i:^iaX»«16©W^ 
20 iULfCo #^ttfc^#:W)JiJ¥f4 0. 3mmmT (^10. 2 8mm) T'fcofc 0 

<mWiWl 7 : j*3te{*:©^K (1 2) > 

JlM^HtOLaA. SrC0 3 , T i 0 2 fcWF e 2 0 3 ^ 

25 -a-bfc 0 *©te©jsn-ov<»TH3i*m 5 kmmK\sxm®mi 7©&*£#<H£ 

0S[Lfc o #bnfc«§3fe#©)K*ttO. 3mmJ^T (#50. 2 8mm) TNfcofc. 
<Hlfc0iJl 8 : «fe*S#©^» (1 3) > 
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35 

^*S&JtT\ mn^tLX<DLa 2 0 3> SrCO s , T i 0 2 *5 £tfF e 2 O s £*l 

5 <m&mi 9 : mgfcofcu (h) > 

»*iLT©La 2 0 3l BaCO„ T i 0 2 :fc J: F e 2 0 3 &, 
bJl^WoM^tSda^Ba.) (T i,,Fe,) O 3 \C&^Xx&0 
. 4^!)s y^O. 8 tfzZik^MWiiikxm&LTco Z<Dfa<D&Ko^X\fm 
Rtill 5^TO^tT^WJl 9©^^^^bfc 0 #bftfc&^#tf>Jglflite 
10 $)0. 6mmT?$>ofc„ 

<^fBj2 0: (15) > 

¥&WH&X\ M*ttT©LaA. BaCO s , T i 0 2 *5<fctfF e 2 0 3 £2S 
15 -g-UfCo Z<DttL<D&^o\,^X&mmil 9 i:»tt, 2 0 Oj&^ftiS: 

^Ufc 0 #bHfc^fr<£JiW3 0. 4mm^T (&J 0 . 3 6mm) T*&ofc 0 

<^^J2 1 : j&^ftOft^ (1 6) > 
!W*i:lt©La 2 0 3 . CaCOj, T i O^JlIFF e 2 0 3 ^r > 
20 btbS^fr^m^t:^^: (La^Ca.) (T i X .,F e y ) 0 3 ^*5V>T x & 0 
. 2 5£&9s y^o. 7 5 ^^5^*f^H:-e^Lfc 0 -?:^ft!lW^^oV>T 
i*H§l0iJl 5 £P^fc:LTli!$t0ij2 1 <Dj&i£#&fmL-fc 0 #bftfc$s£f#<£®l 
J?fiO. 5mm^T G&O. 4 8mm) T?fcofc„ 

25 <mm<\2 2 :^b7K*^^btt^M (3) > 

inntm 5-2 nz£V)nb*itc&mi&ftvftm (mmmm^mmm) Km 

mJXymT&feTgf&i&t VX<D (La, Sr) C o 0 3 £## £*fc 0 £fc, 
frbOj&^ftO^ffi (^fcK£^«®) Kfi^bflSiifefei^ LTtf>N i 
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£ UT©^55 (^3f#ff$ 2 0 OhPa mo. 2atm) ) 1:100 Oml/min© 

5 gSf^tf* (*?^t^mt<Dimit=2 : 1) £5-6 Oml/min (r^ttl 
5ml/min) ©«*"C|fc!&Ufc.. ^©^«l"e^-f ^Sifi*^ 1 (* 9 

5^tl0) Ofi^9 0 0 < CtU30^FWLfct, IMtR&£3 Ofr 

10 0 O'C^joitSiry 5 y 1 0 ©$?iH5@i®* (BfeSR^^lMf ; *imol/min • cm 2 ) 
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(tirri) 


( t& mol/cm 2 * mln) 
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LaaySrosTiai Fea903 
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0.1 
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SiaMl 9 


LaojBBaa4Tia4Feas03 


0.6 


98 
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Laos Bao.4T ia£ Fea6 O 3 
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H^W21 


Lao.7 5 Cao^sTlaE6Fea7603 


<0.5 


20 


0.1 


© i 



15 meK^-rz.?^ m&mi 5-2 i<DMtn£*%^tc±7 co 
20 <mmw2 3 : f»»fFti5> 
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ttlii^Iltfc, r.<Z>f*ifetf£^T£ia#ffl^ (S£Sf#flEi&2 0 0bPa (m 
0. 2atm) ) &£Vrm%Wmf* (**5vol%, mm<D9 5vol%Sr^1-5) T* 

5 WE^itJ^jBOTftTfciJJt^WWE^Mftfc. ^ftb©i§g (E red 
-E air ) *r#«l*Sfr©3B5cieW (%) tLT«6K#N:T^1- 0 

< 31^09 2 4 : B&ttfMfi > 

io $Mt£J&^#*©M£#*^ D ^^ 7tci ^^ L;/t ° -M-*^ 

•C©«MII#1 OB#IS&±X?fc ofcr££*U roj ttJJ-*#£C3*-?©l* 
W2tl#TO-b (2-lOPJH) -Cfcofc^i:^^-r„ 
15 ft*5. 25*091 5 £|i^©M^.fc O^fll 3©M|& ( (La 0 . 7 S r,. 3 ) ( 
Ga 0 . 6 Fe 0 .<) O,) frtfi-Sftl£frfcft«U 1 5 ~ 2 1 ©*t&# W 
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-^(Ln,^) (Ti 1 _,Fe y )0 3 

MftSr, C a fcit^B a ^t>*5^bM^5'>^< kh-UXh*), 
0<x<l, 0. 4£y<l, x + y^lt?*>5. ) 

2. ±1BM&S r X'fo*) s 

10 JifBxfiO. 3^x^0. 5«fcU 

±IBy«0. 8 5 ^y < 1 £i&fci\ ft*C»|Sffl 1 \cmm.<D± 7 5 y ^#0 

3. _hlBM&B at'fc^ 
±|Bx«0. 4^x^0. 6£?ifcU 

JtlByteO. 85^y<l^fci-, |»*05fSffl 1 ^|B«Wfe7 5 y ^*to 
15 4. ±!BMttC a-^fctK 

±12 xtlO. 25^x^0. 45 U 

-klByttO. 8 5 ^ y < 1 Zffittir, fS#©iSffl 1 KfBi&^y ^ y ?tto 
5 . ±fBMtt S r «3 . 
±|Bx{iO. 2^x^0. 6$r^lfcL, 
20 iifiyteO. 5 ^ y < 1 Sriftfc U 

_kfBx + yfil^x + y <1. 2 SrSlfc-f, W*<£t&B 1 fciB*©* 9 S V * 

6. ±ffiMteB a-CfcDx 
JilBxteO. 3^x^0. 7£riSfcU 

25 ±!Hy&0. 5^y<lS:lfcU ^ 

±|Bx + yttl^x + y < 1. 2 &SSfc1\ If #tf>fSB 1 fcfBft©* 7 5 y ? 

Wo 

7. ±|BMI4CaT'i»^ 

±15x1*0. 2^x^0. 5 5&iifcU 
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JtfByttO. 5 ^ y < 1 'fcHfc U 

±|Bx + y(il^x + y< 1. 2&«fc"t\ H*©«£Ba 1 fcfB*©* 7 5 y 9 
5 vtVio 

io. mmmm^^ym^mmmt\,x Ua.srj m' o 3 otaru o 

l^x<l-Cfc^> M' riCo, Cu, Fe, M n £ tb£— ffi£*±"t* 
10 fc5o ) Sr^tN ||*©^ffl9l-lB^©-fe7 5: y^fcfo 
1 l. #?LW£8Nfc^ 

*t 4: Srfll iSSlS^i^f * ^GSM* ft. 
15 y©aa*«3li-5l*«E3^sft#b■CV^5, »#©f£ffi 1 1 fce*©*»SBfc*'f 

i3. mumm^ ^m^mmmthx da.srj m' o 3 (fc*ru o 

Ux<ltfcD, M' ttCo, Cu, Fe, MnfrbWRSftS— 
20 14. fr*-i/i/?k* 
5 $> ^ $t <t 

1 5. W5R©isffli 4tia«©ft5(f>f ^aja^^^-^fc^"^- 
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16. WimmmJ yt^m&fei&Mmt LT (La.Sr,,) M' O s (fcfcU 0 
. l^x<ltfe!l, M' itCo, Cn, Fe, Mn fr(t>M$l£tlZ>— M&>±X~ 

17. tf*<D®ffli 4\z.mm<Dm^^^-ymM^^^-^xhox, 

i s . mmmmmmmt un i ^ws^t^ tf^ofsis 1 1 ^ib«<d^ 

10 ^fl'^Sii^v^— /v„ 

1 9. tr-i/lsfbs 

, *<DM&frvxmmn&&£k&%&\£Km£fix&*) , mxnc^M 

20 2 0. WlBir^^^^^O^mM^M^ffi^i^/^fcaprfB-fe^^^^tt 

2 1. iEii^^yiilMItUt (La,Sr H ) M' 0 3 (fcfcU 0 
. l^x<l-efe«3, M' &Co, Cu, Fe, Mn f>M#. $ *l<5 — 

2 3 . HulB^kM^t UN i 2M&J&£-£fc\ !##<D®H 2 2 (Zlfa4ft0&* 
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Vi (ommmmm^mmm t mm £ & 5 mmmm^wc t , 
25. m&fo&mi 9\zuwi(omm4*^m$i*v~-;i'ts 

<Dmmmm®&wm m t mm z & 5 mmm&&^&. t , 

20 27. ts*©®K2 efcfBfto^Ms^er^o-c, 

2 8. it*©®ffli 9\^w,^(Dmm4^^mM^i>^-^t, 
(DmmmmMi&mmmtmmz&zmmMm&^&t, 
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2 9 . HMtoffiBB 2 8 KtBM<Dm<kRRJ&&*-e*>oXs 



WO 03/040058 



PCT/JP02/11593 



1/6 



FIG. 1 



K 26b 



40 



22 



.32^ 



20 



26 



25 



zzzzzzzzz 




N 2 



71 



30 



-24 

10a 
10 

10b 



34 



36b 



35 



36 



FIG. 2 



54 

j 



N 2 



10 



56 



52 




30 10b 




2/ 





5<l 



Sri- 



10a 20 



50 



WO 03/040058 



PCT/JP02/11593 



2/6 



FIG. 3 



N 2 



7~ZZ ZJZ Z Z Z Z Z Z Z I 2 Z Z Z3 



V J ; s / / J s / s / > / / s / / / 



v s / s.s s s / / / / / s / / / / / 



EZZZ2Z ZZZZZZZZZZ2 



10 



FIG. 4 



9to 



22 
32 



20 



26 



7 



7ZZZ2ZZZ2-W 




25 



24 
10a 



WO 03/040058 



PCT/JP02/11593 



3/6 



FIG. 5 



\ 



42 



N 2 

I 



43 



30 



9^ 



551 



7ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZA 



20 



44 



12 



FIG. 6 




WO 03/040058 



PCT/JP02/11593 



4/6 



FIG. 7 



N 2 



42 



30 



&o ^ 



5a 



A/ /// /////// ///////77X7 , 



44 



12 20 13 




FIG. 8 



14 

i 




WO 03/040058 



PCT/JP02/11593 



FIG. 9 




CO2.CO, H 2 



WO 03/040058 



PCT/JP02/11593 



6/6 



FIG. 1 1 



27] 



0 5 



2e 



\ \ \ \ ; 



10a 





O 2 " 


O 2 " 


o 2 - 


O 2 " 



110 



A 

116 



2 !J 



110b 



0 2 



FIG. 12 



\ \ \ \ 



120a 



2e 



0 2 ~ 2e 



O 2 " 2e 



O 2 " 



120 



T 

120b 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/11593 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C04B35/50, CG4B35/46, B01D71/02, B01J19/24, C01B13/02, 
C01B3/36, C07C5/48, C07C11/02 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C04B35/42-35/50, B01D71/00-71/82, B01J19/00-19/32, 
C01B13/00-13/36, C01B3/00-3/58, C07C5/00-5/56, 
C07C11/0Q-11/30 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Kbho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA, REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 
Y 



J.W. STEVENSON [MIXED OXYGEN ION/ELECTRON- 
CONDUCTING CERAMICS FOR OXYGEN SEPARATION] , 
PROCEEDINGS OF THE TENTH ANNUAL CONFERENCE ON 
FOSSIL ENERGY MATERIALS (1996) , pages 117 to 126 

D.P. FAGG [THE STABILITY AND MIXED CONDUCTIVITY 
IN La AND Fe DOPED SrTi0 3 IN THE SEARCH FOR 
POTENTIAL SOFC ANODE MATERIALS] , JOURNAL OF THE 
EUROPEAN CERAMIC SOCIETY (2001) , Vol.21, 
Pages 183i to 1835 



JP 2000-103668 A 
Claims; table 1 
& US 6346497 Bl 



(Murata Mfg. Co., Ltd.), 



1-8 
9-29 



1,2,5,8 
9-29 



1-7 



|~x] Further documents are listed in the continuation of Box C. Q] See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"IT earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

h O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

u 8f document member of the same patent family 



Date of the actual completion of the international search 
06 February, 2003 (06.02.03) 



Date of mailing of the international search report 

18 February, 2003 (18.02.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/11593 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 4-160048 A (Obe Industries, Ltd.), 

03 June, 1992 (03.06.92), 

Claims 

(Family: none) 

EP 1095914 A2 (NIPPON STEEL CORP.), 

02 May, 2001 (02.05.01), 

Claims; Fig. 7 

& JP 2002-12472 A 

Claims 

EP 0399833 Al (THE STANDARD OIL CO.), 
28 November, 1990 (28.11.90), 
Claims; examples 
& JP 6-56428 A 
Claims ; examples 

WO 99/21640 Al (AMOCO CORP.), 
06 May, 1999 (06.05.99), 
Claims 

& JP 2001-518014 A 
Claims 



Relevant to claim No. 



1-7 



9-29 



9-29 



1-29 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



WmttiMm^- PCT/JP0 2/1 1 5 93 



a. &k©jii-5#»«>#® mmftf&m u po ) 

Int CI. 7 C04B3 5/50, C04B35/46. B01D71/02, B01 J19/24, 
C01B13/02, C01B3/36, C07C5/48, C07C11/02 



b. m&*ftotc#m 



WWr^tt'hWfi (IPC) ) 

Int. CI. 7 C04B35/42-35/50, B01D71/00-71/82, 

BO 1 J 1 9/0 0-1 9/3 2. CO IB 1 3/0 0-1 3/3 6 X CO IB 3/0 0 
C0 7C5/00-5/5 6. C 0 7 C 1 1/0 0- 1 1/3 0 



3/5 8, 



B#B*/S£r3g<k# 1926-199 6¥ 

H*ffl&B0lffi*rlE&* 1971-200 3¥ 

B*BSft*UeJK££tt 1 9. 94-200 3# 

h *mmmm&®&& 1 9 9 6 - 2 0 0 3# 



CA, REG I STRY (STN) 



Mi-* 



X 
Y 



X 
Y 



J. W. STEVENSON rMIXED OXYGEN ION/ELECTRON-CONDUCTING CERAMICS 
FOR OXYGEN SEPARATIONJ , PROCEEDINGS OF THE TENTH ANNUAL CONFE 
RENCE ON FOSSIL ENERGY MATERIALS (1996), SH17—126K 

D. P. FAGGTTHE STABILITY AND MIXED CONDUCTIVITY IN La AND Fe D 
OPED SrTiOs IN THE SEARCH FOR POTENTIAL SOFC ANODE MATERIAL 
SJ, JOURNAL OF THE EUROPEAN CERAMIC SOCIETY (2001), #21*, #18 
31~1835H 



1-8 
9-29 



1, 2, 5, 8 
9-29 



0 c*©»*fctJJbWW**fc-CVN». 



TEJ BBfflKBffi^fflBSfctttefF^fcStfS, B&fflBB 

(3*&#-r) 

rpj BKHHHBtr?* **o«5lB*o^»oaB8fcft*HW 



Ttj HBtHJII0Xtt«5lBB«K:^t*4*t*JtlR"^*o"C 

ryj #KBBi«>*>*xi*T?*> , o'r» a^XiSfcirflferoi^ 
r&j i^— y— 



B«WaEfc*TLfcB 



0 6. 0 2. 0 3 



BNWm#ro*»£B 



18.02.03 



B*B*Wf (I SA/J P) 
BflHM-l 0 0-89 1 5 
*&fi5=F ttffl KlfttfBBHT B 4 # 3 % 




4T 



9 7 2 8 



03-3581-1101 ft& 3463 



tSPCT/ISA/2 10 (12^) (1 998^7^) 



m&&Em& PCT/JP0 2/11 5 93 



cent). BBttsfcw<>fe».s3tiit 



X 



JP 2000-103668 A («5S£tfc*tB§!HE?r) , #fF" 
ft^c(D$BH N tl&US 6346497 Bl 

JP 4-160048 A (^UmasS^tfc) 1 9 9 2. 06. 
0 3, 4#ffpgH^oftli 

EP 1095914 A2 (NIPPON STEEL CORPORATION) 2 0 0 

i. 05. 0 2, mm^mm. m7&jp 2002-124 
7 2 a, mm* 



EP 0399833 A 1 (THE STANDARD OIL COMPANY) 19 9 
0. 11. 2 8 , mm #<Z>^B> $mM& J P 6-5 6 42 8 

a, mmtittomMs m 



WO 99/21640 Al (AMOCO CORPORATION) 1 9 9 9. 
0 5. 06, #fFlt*O^H& JP 2001-518014 

a, mm^omm 



1-7 



1-7 



9-29 



9-29 



1-29 



^CPCT/ISA/2 10 (*2"<— tfettt) (1 9 9 8*7J1) 



